Identification and functional characterization of Toll-like receptor 13 from orange-spotted grouper (Epinephelus coioides).
Toll-like receptors (TLRs) are one of the most important innate immune receptors, which recognize various pathogen-associated molecular patterns and activate the downstream immune response. Mouse TLR13 has been found to recognize a highly conserved sequence from bacterial or viral RNA and activate the myeloid differentiation primary response gene 88-dependent signaling response. The function of teleost tlr13 is still not fully understood, especially its relationship with bacterial RNA. In our study, we identified and characterized a tlr13 from Epinephelus coioides (orange-spotted grouper). The full-length cDNA of Eco. tlr13 contained a 2844 bp open reading frame, encoding 947 amino acids. The polypeptide was constitutive of a signal peptide, 13 leucine-rich repeats domains, a C-terminal leucine-rich repeats, a transmembrane domain and a conserved Toll/interleukin (IL)-1 receptor domain, indicating that Eco. Tlr13 exhibited a typical TLR structure. Multiple alignments showed that the Toll/IL-1 receptor domain of Eco. Tlr13 was identical with other homologues, and the phylogenetic tree suggested that Eco. Tlr13 was clustered with other TLR13s and had the closest relationship with predicted Lates calcarifer (sea bass) Tlr13. Subcellular localization analysis revealed that Eco. Tlr13 colocalized with the endoplasmic reticulum and early endosome. Moreover, Eco. tlr13 was broadly observed in all tested tissues with the relatively high expressions in the brain and immune-related tissues. After challenged with 19-mer Staphylococcus aureus 23S ribosomal RNA-derived oligoribonucleotide (ORN Sa19), the expression of Eco. tlr13 was significantly up-regulated in grouper spleen cells. Also, the luciferase assay further revealed that with the overexpression of Eco. Tlr13 in human embryonic kidney 293T cells, ORN Sa19 activated the promoter activity of interferon-β in a dose-dependent pattern. These results indicate that Eco. tlr13 may involve in the recognition of bacterial RNA.